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ABSTRACT: 

PROBLEM TO BE SOLVED: To enhance utilization efficiency of light 
emitted 

from a semiconductor laser as a light source, and also to realize a 
satisfactory light pickup function. 

SOLUTION: In a light pickup unit with -which a recording surface 
101 of an 

optical recording medium 100 is irradiated with a luminous flux from 
a 

semiconductor laser 10 as a light source, through a diffraction 
grating (formed 

at a diffraction grating element 12) , and executes write-in and/or 
reproduction 

of information while receiving a return luminous flux reflected by 
the 

recording surface 101 by a light receiving means 3 0 through a 
diffraction 

grating 12, the diffraction grating has different diffracting actions 
according 
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to polarized states of transmitted luminous flux and is a 
polarization hologram 

diffracting the return luminous flux, and the light receiving means 
3 0 which 

receives the return luminous flux diffracted by the diffraction 
grating has its 

light transmission part 31 and light receiving part 32 which are 
integrated 

with each other and is arranged near the light source, while the 
light 

transmissing part 31 is made facing opposite to a light emitting part 
11 of the 
light source. 
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* NOTICES * 

jPO and INPIT are not responsible for any 
damages caused by the use of this translation, 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. in the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the InventionjThis invention relates to an optical pickup device. 
[0002] 

[Description of the Prior Art]The recording surface of an optical recording medium is irradiated 
with the light flux from the semiconductor laser which is a light source via a diffraction grating, 
As an optical pickup device which performs the writing and/or reproduction of information, it 
has intention of utilization of ******** shown in drawing 10 (a), receiving the returned light bunch 
reflected by the recording surface by a light-receiving means via the above-mentioned 
diffraction grating. In drawing 10 (a), the divergence light fiux emitted from the light-emitting 
part of the semiconductor laser 10 which is a light source, Penetrate the diffraction grating 
element 12, enter into the coupling lens 14, and it is parallei-pencil-ized with the lens 14, It is 
reflected by the polarizing prism 16, the 1/4 wavelength plate 18 is penetrated, and it is 
changed into a condensed light bunch by the object Sens 20, and condenses as light spot to 
the recording surface 101 of the optica! recording media 100, such as CD. It becomes a 
"returned light bunch" and the object lens 20 and the 1/4 wavelength plate 18 are penetrated, it 
is reflected with the polarizing prism 18, and the light flux reflected by the recording surface 
101 penetrates the diffraction grating element 12, converging with the coupling lens 14. The 
diffraction grating formed in the diffraction grating element 12 is "a polarization hologram which 
a diffraction operation changes [ polarization hologram ] with polarization conditions of 
transmitted light fiux, and makes a returned light bunch diffract." With the state where it ejected 
from the light source, the plane of polarization is circling in the returned light bunch 90 degrees 
by carrying out the both-way penetration of the 1/4 wavelength plate 18. Although the 
polarization hologram of the diffraction grating element 12 does not do a diffraction operation 
to the light flux from the light source side, since "the light flux and the deflection surface from 
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the light source side differ from each other 90 degrees", a returned light bunch exerts a 
diffraction operation on a returned light bunch. By this diffraction operation, it diffracts, 
dissociates from "the optical path of the light flux from the Sight source side", it is reflected by 
the mirror 22, and a returned light bunch enters into the light-receiving means 24. Based on a 
returned light bunch, the light-receiving means 24 generates a focus error signal and a track 
error signal, and when reproducing information, it also generates a regenerative signal, And 
based on a focus error signal or a track error signal, focusing tracking is performed by 
controlling the actuator (not shown) of a servo system. 

[0003]Although an optical pickup device performs reproduction and the writing of information to 
an optica! recording medium, in reproduction of information, it is compared and needs big light 
energy for the writing of information. In an optical pickup device as shown in drawing 10 (a), in 
writing in information, the utilization efficiency of the light emitted from the light source 10 
poses a problem. Drawing 10 (b) shows the case where the focal distance of the coupling lens 
14 is long. If the focal distance of the coupling lens 14 is long, even if separation ar>gle:xi of the 
returned light bunch by the polarization hologram of the diffraction grating element 12 is small 
in comparison, unreasonableness wilt not arise with the layout of the mirror 22 or the light- 
receiving means 24. However, since the light flux emitted from the semiconductor laser 10 is a 
sending light bunch, if its focal distance of the coupling lens 14 is long, coupling of the colander 
portion in few of the emitted light flux wii! be carried out, the utilization efficiency of light is low 
as an optical pickup device, and it becomes difficult to accelerate the writing of information. 
When the focal distance of the coupling lens 14 is long and numerical aperture:NA of a 
coupling lens is enlarged in order to raise the utilization efficiency of light, the coupling lens 14 
large-caliber-izes and there is a problem that the optical pickup device itself is enlarged. 
[0004]Drawing 10 (c) shows the case where what has a numerical aperture short a focal 
distance and large is used as the coupling Sens 14. In this case, the light volume by which 
coupling is carried out with the coupling lens 14 becomes large theoretically. However, in order 
for the mirror 22 which turns a returned light bunch to the light-receiving means 24, and is 
reflected in this case not to shade the divergence light flux emitted from the light-emitting part 
1 1 , it is necessary to set up quite more greatly than separation angie:xi of drawing 10 (b) part 
elongation:zeta by the diffraction grating element 12. A lattice pitch must be made small in 
order to enlarge a separation angle, i.e., an angle of diffraction, by the polarization hologram 
which is a diffraction grating. However, high fine rework accuracy is required to make a lattice 
pitch small, the cost of diffraction grating manufacture becomes high, and mass production 
nature also worsens. In "the diffraction grating with a small lattice pitch" produced without 
obtaining sufficient micro-processing accuracy, polarized-light-separation nature, The problem 
of the transmissivity and diffraction efficiency of a diffraction grating falling, and the light energy 
irradiated by the optical recording medium falling, or the S/N ratio of the signal which the light 
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volume of the returned light bunch to a light-receiving means falls, and is generated by a light- 
receiving means falling will be produced. 

[0005]lf the sending light bunch from the light source side is entered in this since a refractive 
index changes with directions of a crystal axis when producing the polarization hologram as a 
diffraction grating as the crystal of birefringence like "lithium niobate", aberration will occur in 
the light flux after a diffraction grating penetration. Although this aberration can be amended by 
an amendment optical element, by using an amendment optical element, the cost of an optical 
pickup device will become high and will cause enlargement of a device. 
[0006] 

[Problem(s) to be Solved by the InventionjThis invention irradiates the recording surface of an 
optical recording medium with the light flux from a semiconductor laser via a diffraction grating, 
In the optical pickup device which performs the writing and/or reproduction of information 
receiving the returned light bunch reflected by the recording surface by a light-receiving means 
via the above-mentioned diffraction grating, The utilization efficiency of the light emitted from 
the semiconductor laser which is a light source is raised, and let it be a technical problem to 
realize a good optical pickup function moreover. 
[0007] 

[Means for Solving the ProblemjAn optical pickup device of this invention is "an optical pickup 
device which performs writing and/or reproduction of information receiving a returned light 
bunch which irradiated a recording surface of an optical recording medium with light flux from a 
semiconductor laser which is a light source via a diffraction grating, and was reflected by 
recording surface by a light-receiving means via the above-mentioned diffraction grating." That 
an optical pickup device of this invention can be carried out as what can perform both writing of 
information to an optical recording medium, and reproduction of information, of course, it can 
also carry out as a device with which carrying out as a device which performs only writing of 
information to an optical recording medium also performs only reproduction of information to 
an optical recording medium. Of course, the optical pickup device of this invention also "can 
also eliminate information currently recorded on an optical recording medium." Since utilization 
efficiency of light emitted from a semiconductor laser can be raised so that it may state below, 
an optical pickup device of this invention has a large technical meaning, when it carries out as 
a device which can write in information to an optica! recording medium. When reproducing 
information to an optical recording medium, luminescence intensity in a light source can be 
reduced effectively, and power consumption in a light source accompanying information 
reproduction can be reduced effectively. Therefore, this invention has a big technical meaning 
also in information reproduction. A polarization hologram from which the above "diffraction 
grating" differs in a diffraction operation according to a polarization condition of transmitted 
light flux is used. 
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[0008'jThe optical pickup device according to claim 1 has the feature like the following. That is, 
a polarization hologram which is a diffraction grating makes a returned light bunch diffract. A 
"light-receiving means" to receive a returned light bunch diffracted by diffraction grating has a 
light passing section and a light sensing portion unified, makes a light passing section counter 
a light-emitting part of a light source, and is arranged near the light source. Therefore, light flux 
emitted from a light-emitting part of a light source passes a light passing section of a light- 
receiving means, and enters into a diffraction grating, and also enters into a coupling lens. A 
diffraction grating diffracts and a returned light bunch irradiates with a light sensing portion of a 
light-receiving means, after penetrating a coupling lens. In the optical pickup device according 
to claim 1 , a diffraction grating can have "the function to act as a lens of positive 
predetermined power to a returned light bunch" (claim 2), Since a diffraction grating is a 
polarization hologram, it is also easy to give such a lens function. In the optical pickup device 
according to claim 1 or 2, the light passing section in a light-receiving means can be "an 
opening drilled by light-receiving means" (claim 3). Of course, a light-receiving means will carry 
a light sensing portion for the above-mentioned light passing section in some transparent 
substrates in that case well also as a "light transmission section." When using a light passing 
section as "an opening drilled by light-receiving means" like the invention according to claim 3, 
a substrate material of a light-receiving means does not need to be transparent, and its degree 
of option of a substrate material is large. 

[0009] In the optical pickup device according to claim 4, a diffraction operation of a polarization 
hologram which is a diffraction grating may act on light flux from a light source, and may act on 
a returned light bunch. The optical pickup device according to claim 4 has "an optical path 
separating means of a light transmittance state which separates an optical path of light flux 
from a light source, and an optical path of a returned light bunch." this optical path separating 
means "reflects [ it has a reflection region and a transmission region and ] light flux or a 
returned light bunch from a light source by a reflection region in the same field," - it is 
arranged like. A light-receiving means is arranged on an optical path of a returned light bunch 
separated by an optical path separating means, and receives a returned light bunch. The 
above-mentioned optical path separating means was good also as "prism with which a 
reflection region and a transmission region were formed in one of the prism planes", and this 
"could be constituted so that a transparent parallel plate with which a reflection region was 
formed in a part of one side might be leaned and arranged to a returned light bunch" (claim 6). 
(claim 5) in the case of the optica! pickup device according to claim 6, an optical path 
separating means "is inputted [ a returned light bunch penetrates a transmission region of a 
transparent parallel plate which is an optical path separating means, and ] into a light-receiving 
means", although it can do like, In this case, using this astigmatism, since "astigmatism" is 
given to a returned light bunch when a returned light bunch penetrates a transparent parallel 
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plate aslant arranged to a returned light bunch, it can constitute so that a focus error signal 
may be detected with astigmatic method (claim 7). When astigmatism given by the above- 
mentioned transparent parallel plate is "a size insufficient for detection of a focus error signal 
by astigmatic method", If "a function which makes the above-mentioned astigmatism promote" 
can be given to a diffraction grating and a focus error signal by astigmatic method is not 
detected, "A correcting function which cancels astigmatism generated in a returned Sight bunch 
by the penetration of a transparent parallel plate" can also be given to a diffraction grating 
(claim 8). In an optical pickup device given in above-mentioned claim 4, again an optical path 
separating means "2 ** prism, it Is good also as what formed" a reflection region in a part of 
plane-of-composition portion of a slant face of a prism element joined and combined by a 
slant-face comrade, and (claim 9), An optical path separating means can be used as "prism 
using internal reflection by a slant face", and it can also constitute so that total internal 
reflection only of one light flux may be carried out by difference in an incidence angle to the 
above-mentioned slant face of light flux from a light source, and a returned light bunch on the 
above-mentioned slant face (claim 10). 

[0010]ln an optical pickup device of a statement, a "monitor means" is provided in arbitrary 1 of 
above-mentioned claims 1-10, and intensity of a synchrotron radiation bunch (front light flux) 
from a semiconductor laser which is a light source can be monitored (claim 11). In this case, a 
polarization hologram which is a diffraction grating can be adjoined and "a reflection type 
hologram which reflects a part of synchrotron radiation bunch from a semiconductor laser as 
light flux for a monitor" can be formed (claim 12). In an optical pickup device given in arbitrary 
1 of above-mentioned claims 1-12, one intensity of the primary [ **] diffracted light can be 
enlarged by what sectional shape of a polarization hologram as a diffraction grating "is made 
into blaze-izing or the shape of a stage for" (claim 13). In an optical pickup device of a 
statement, a polarization hologram as a diffraction grating can be formed in arbitrary 1 of 
above-mentioned claims 1-13 by "anisotropic membrane by an organic substance or mineral 
matter" (claim 14). In an optical pickup device of a statement, a semiconductor laser, and a 
diffraction grating, a light-receiving means or a iight-receiving means and an optical path 
separating means as a light source can be attached to the same case, and it can unite with 
arbitrary 1 of claims 1-14 (claim 15). If it does in this way, a unified portion can be dealt with as 
a cell. 
[0011] 

[Embodiment of the Inventionjlt is based on drawing 1 and the embodiment of the invention 
according to claim 1 to 3 is described, if the post of what is considered that there is no fear of 
confusion was taken in order to avoid ****, the same numerals were used also in drawing 10 
explained previously. In drawing 1 (a), since the portion between the diffraction grating element 
12 and the optical recording medium 100 is the same also in the optical pickup device based 
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and explained to drawing 10 (a), the explanation about this portion is omitted. In drawing 1 (a), 
the numerals 30 show a light-receiving means. The polarization hologram formed in the 
diffraction grating element 12 as a "diffraction grating" differs in a diffraction operation 
according to the polarization condition of transmitted light flux, and makes a returned light 
bunch diffract. As shown in drawing 1(b), a light-receiving means 30 to receive the returned 
light bunch diffracted by the diffraction grating has the light passing section 31 and the light 
sensing portion 32 unified, makes the light passing section 31 counter the light-emitting part 11 
of a light source, and is arranged near the light source. Here, when it attaches and adds to the 
coupling lens 14, an operation of the coupling lens 14 is a collimation operation which parallel - 
pencii-izes divergence light flux of the semiconductor laser 10 which is a light source. "The 
writing of the information on an optical recording medium" is possible for the optical pickup 
device shown in this embodiment, and for this reason, around 10 mm and numerical 
aperture:NA of a focal distance are about 0.3 things so that the light flux from a light source 
can be incorporated effectively. Below, the coupling lens of focal distance: 10mm and NA=0.3 
is assumed. The light-receiving means 30 is "thin plate state." The light passing section 31 is 
"a drilled opening", is made "elliptical" according to distribution of the angle of divergence of 
the light flux emitted from the semiconductor laser 10, and is set as the size (it is about 0.5 mm 
at a major axis diameter) which passes substantially altogether the sending light bunch emitted 
from the light-emitting part 11 of the semiconductor laser 10. By a diagram, although the light- 
receiving means 30 and the semiconductor laser 10 are drawn as a different body, it can fix to 
the front face of a package of the semiconductor laser 10 by adhesion etc., and the light- 
receiving means 30 can also be formed. The light passing section 30 makes that center agree 
in the optic axis (the light-emitting part 11 is on this optic axis) of the coupling lens 14, and is 
justified near the light-emitting part 1 1 , The light flux emitted from the light-emitting part 1 1 
passes the light passing section 31, and penetrates the diffraction grating element 12 (a 
hologram operation is not made to act to the light flux from the light source side), The returned 
light bunch from the optica! recording medium 100 which is collimated with the coupling lens 
14 and faces to the optical recording medium 100 enters into the diffraction grating element 12, 
being condensed with the coupling lens 14. By a returned light bunch, since a plane of 
polarization differs from the beginning 90 degrees, it diffracts in an operation of the polarization 
hologram of the diffraction grating element 12, and enters into the light sensing portion 32 of 
the light-receiving means 30. by drawing 1 (a), the light sensing portion 32 is drawn as loaded 
in the surface of the laminated board of a light-receiving means on account of the graphic 
display, but as actually shown in drawing 1 (c), it "is embedded at a laminated board" - it is 
formed like. 

[001 2] As shown in drawing 1 (d), the polarization hologram 120 formed in the diffraction 
grating element 12 consists of the polarization hologram portion A, B, and C. Since the 
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distance on the optic axis of the light - < ns ■ g p >rtk 32 a id the coupling tens 14 is shorter 
than the distance of the coupling lens 14 and the light-emitting part 11, The polarization 
hologram 120 (whole of the polarization hologram portion A, B, and C) has the function to act 
as "a lens of positive power" so that the diffracted returned light bunch may be made to 
condense on the light sensing portion 32, The longitudinal direction of drawing 1 (d) is a 
tracking direction. As shown in drawing 1 (e), the iight sensing portion 32 the returned light 
bunch portion which has the quadrisected acceptance surface a1, a2, b, and c, and was 
diffracted in said polarization hologram portion A, Condensing to the boundary part of the 
acceptance surface a1 and the acceptance surface a2, the returned light bunch portion 
diffracted in the polarization hologram portions B and C condenses to the acceptance surface 
b and the acceptance surface c, respectively. The light-receiving signal outputted from the 
acceptance surface a1 . a2, b, and c is set to signal:alpha1 , alpha 2, beta, and gamma, 
respectively. In this embodiment, a focus error signal is acquired by the polarization hologram 
portions A and B and the knife-edge method which uses a boundary part with C as "knife 
edge", and is given as signal: (alpha 1-a!pha2). Since the returned light bunch portion which 
enters into the polarization hologram portions B and C will change asymmetrically on the 
recording surface 101 if light spot shifts from a track, signal: (beta-gamma) can be used as a 
track error signal. When reproducing information, as a regenerative signal, signal: 
(alpha1+alpha2+ beta+gamma) or its part can be used. About 1 mm may be sufficient as the 
interval between the light-emitting part 11 of the semiconductor laser 10, and the acceptance 
surface 32 of the light-receiving means 30, i.e., interval [ which is shown in drawing 1 (c) ]:d. 
Then, about 10 degrees is [ part elongationreta in the diffraction grating element 12 ] sufficient, 
and like **, the lattice pitch in the polarization hologram 120 does not need to be small, and 
can form the polarization hologram 120 in sufficient fine rework accuracy. Therefore, since the 
diffraction grating element 12 can be manufactured with sufficient mass production nature by 
low cost, there is no problem of "a fall of the S/N ratio of the signal due to decline in polarized- 
light-separation nature, transmissivity, or diffraction efficiency" mentioned above. Since the 
light passing section and the light sensing portion are unifying in the light-receiving means 30, 
attachment of the light-receiving means 30 becomes remarkably easy as compared with "the 
case where the relative physical relationship of the mirror 22 and the light-receiving means 24 
is adjusted" of drawing 10. 

[Q013]The optical pickup device which was based on drawing 1 and described the 
embodiment, The recording surface 101 of the optica! recording medium 100 is irradiated with 
the light flux from the semiconductor laser 10 which is a iight source via a diffraction grating, It 
is an optical pickup device which performs the writing and/or reproduction of information 
receiving the returned iight bunch reflected by the recording surface by the light-receiving 
means 30 via a diffraction grating, The diffraction grating formed in the diffraction grating 
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element 12 differs in a diffraction operation according to the polarization condition of 
transmitted light flux, It is a polarization hologram which makes a returned light bunch diffract, 
and a light-receiving means 30 to receive the returned light hunch diffracted by the diffraction 
grating has the light passing section 31 and the fight sensing portion 32 unified, makes the light 
passing section 31 counter the light-emitting part 1 1 of a light source, is arranged near the light 
source, and are many things (claim 1). And in an optical pickup device given in one, the light 
passing section [ in / a diffraction grating has the function to act as a lens of positive 
predetermined power, to a returned light bunch (claim 2), and / a light-receiving means ] 31 is 
an "opening" drilled by the light-receiving means 30 (claim 3). What the light-receiving means 
which unified the light passing section and the light sensing portion "is formed also for in the 
same package as a semiconductor laser chip" is made, in this case, since a light sensing 
portion can be located very near the focal plane of a coupling lens, it is not necessary to give 
the lens function of positive power to a polarization hologram. 

[0014]Drawing 2 shows claim 4 and one gestalt of operation of the optical pickup device of five 
statements only the portion required for explanation. It is reflected by the optical path 
separating means 40, and the light flux from the semiconductor laser 10 which is a light source 
penetrates the diffraction grating element 12, and is parailel-pencil-ized with the coupling lens 
14, and it is hereafter irradiated with it as Sight spot via the same optica! system to the 
recording surface of an optical recording medium also in drawing 1. Become a returned light 
bunch, reverse an optical path, an outward trip circles in a deflection surface 90 degrees, and 
the light flux reflected by the recording surface penetrates the coupling lens 14, The diffraction 
grating element 12 is penetrated converging, it diffracts in an operation of a polarization 
hologram, the optical path separating means 40 is penetrated, and it enters into the photo 
detector 35 as a "light-receiving means." The optical path separating means 40 is "prism", and 
as shown in drawing 2 (b), the reflection region 41 and the transmission region 42 by a metal 
thin film are formed in one of the prism planes (slant face). The light flux from the 
semiconductor laser 10 is reflected by the reflection region 41 towards the diffraction grating 
element 12, and the diffraction grating element 12 diffracts, it enters from the transmission 
region 41, and a returned light bunch penetrates prism, and enters into the photo detector 35. 
As a polarization hologram formed in the diffraction grating element 12, ******** based and 
explained to drawing 1 (d) can be used, and the thing of the **** acceptance surface gestalt 
shown in drawing 1 (e) can be used as the photo detector 35. Since the photo detector 35 can 
be arranged at "the condensing part of the returned light bunch by the coupling lens 14" in the 
case of this embodiment, it is not necessary to give "the lens function of positive power" to the 
polarization hologram of the diffraction grating element 12. 

[0015]"Name!y, the optical pickup device which shows drawing 2 an embodiment The 
recording surface of an optica! recording medium is irradiated with the light flux from the 



http://www4.ipdl. inpit.go.jp/cgi-bin/tran_web_cgi ejje?atw_u=http%3A%2F%2Fwww4.ip.., 2/20/2009 



JP,2000-030285,A [DETAILED DESCRIPTION] 



Page 9 of i 8 



semiconductor laser 10 which is a light source via a diffraction grating, Are the writing and/or 
reproduction of information an optical pickup device to perform, receiving the returned light 
bunch reflected by the recording s,. r ' s g means 35 via a diffraction 

grating, and a diffraction grating, Are a polarization hologram from which a diffraction operation 
differs according to the polarization condition of transmitted light flux, and The optical path of 
the light flux from a light source, Have the optical path separating means 40 of the light 
transmittance state which separates the optical path of a returned light bunch, and this optical 
path separating means, Arranged so that it may have the reflection region 41 and the 
transmission region 42 and the light flux from a light source may be reflected by the reflection 
region 42 in the same field, the light-receiving means 35 is arranged on the optical path of the 
returned light bunch separated by the optical path separating means 40, and receives a 
returned light bunch (claim 4). The optica! path separating means 40 is prism, and the 
reflection region 41 and the transmission region 42 are formed in one of the prism planes 
(claim 5). Sn the embodiment of drawing 2, the position of a light source and a light-receiving 
means is exchanged, The Sight flux from the semiconductor iaser 10 penetrates the 
transmission region of the optical path separating means 40, it is made to go to the diffraction 
grating element 12, a returned light bunch is reflected in a reflection region, and it may be 
made to enter the light-receiving means 35 (in this case, it is made for a diffraction operation of 
a diffraction grating to act on the light flux from the light source side), if it is a case where a 
returned light bunch is led to the light-receiving means 24 via the mirror 22 as it based and 
explained to drawing 10, in consideration of the manufacturing accuracy and mounting 
precision of mirror 22 the very thing, it is necessary to secure somewhat greatly separation of 
an outward trip (optica! path of the light flux from the light source side), and a return trip (optical 
path of a returned light bunch) but, and. In carrying out "forming the reflection region 41 and 
the transmission region 42 in one field of the prism 40" like the embodiment of drawing 2, What 
is necessary is to take into consideration only the attaching accuracy of an optical path 
separating means, since the boundary of both fields can be set up with high precision with the 
alignment accuracy of a mask, and it is not necessary to secure separation of an outward trip 
and a return trip greatly. Therefore, part elongation in the polarization hologram of the 
diffraction grating element 12 can be made small, and what has a large lattice pitch which can 
be cheaply mass-produced with sufficient accuracy can be used as a diffraction grating. Since 
a returned light bunch is refracted in the embodiment of drawing 2 to the side which separates 
from the semiconductor laser 10 by the vertical angle of the prism which is an optical path 
separating means, it can carry out "detaching and arranging" of the semiconductor laser 10 
and the photo detector 35 which is light-receiving means, and the photo detector 35 becomes 
difficult to be influenced by the heat of the semiconductor iaser 10. 

[0018'JDrawing 3 shows claim 4 and one gestait of operation of the optical pickup device of six 
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statements only the portion required for explanation. This optica! pickup device irradiates the 
recording surface of an optical recording medium with the Sight flux from the semiconductor 
laser 10 which is "light source as shown in drawing 3 (a) via a diffraction grating, Are the 
writing and/or reproduction of information an optica! pickup device to perform, receiving the 
returned light bunch reflected by the recording surface by the light-receiving means 35 via a 
diffraction grating, and a diffraction grating, Are a polarization hologram from which a 
diffraction operation differs according to the polarization condition of transmitted Sight flux, and 
The optical path of the light flux from a light source, Have the optica! path separating means 45 
of the light transmiftance state which separates the optica! path of a returned light bunch, and 
the optical path separating means 45, Arranged so that it may have the reflection region 46 
and the transmission region 47 and the light fiux from a light source may be reflected by the 
reflection region 42 in the same field, the light-receiving means 35 is arranged on the optica! 
path of the returned light bunch separated by the optica! path separating means 40, and 
receives a returned light bunch (claim 4). The optica! path separating means 45 is the 
transparent parallel plate leaned and arranged to the returned light bunch, as shown in 
drawing 3 (b), the reflection region 46 is formed in a part of the one side (claim 6), and the 
remaining portion serves as the transmission region 47. 

[00 17] As a polarization hologram of the diffraction grating element 12, ******** based and 
explained to drawing 1 (d) can be used, and the thing of the **** acceptance surface gestalt 
shown in drawing 1 (e) can be used as the photo detector 35. However, since the photo 
detector 35 can be arranged at the condensing part of the returned light bunch by the coupling 
lens 14 also in this embodiment, it is not necessary to give "the lens function of positive power" 
to a polarization hologram. 

[0018]According to the embodiment of drawing 3 (a), since a returned light bunch penetrates 
the transmission region of the transparent parallel plate which is the optical path separating 
means 45 and he is trying to be inputted into the light-receiving means 35, astigmatism is 
given to the returned light bunch which penetrated the transparent parallel plate. Therefore, it 
is also possible to constitute so that this astigmatism may be used and a focus error signal 
may be detected with astigmatic method (claim 7). If the aberration amount of the above- 
mentioned astigmatism is "insufficient to focal signal detection", If the operation "promotes the 
astigmatism generated with a transparent parallel plate to a returned light bunch" as a 
hologram operation of the polarization hologram which is a diffraction grating may be given 
and a focus error signal is not detected with astigmatic method, The operation "cancels the 
astigmatism generated with a transparent parallel plate to a returned light bunch" as the 
above-mentioned hologram operation can be given. In the embodiment of drawing 3, 
exchange the position of a light source and a iight-receiving means, the light flux from the 
semiconductor laser 10 penetrates the transmission region of the optica! path separating 
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means 45, and it is made to go to the diffraction grating element 12, A returned light bunch is 
reflected in a reflection region, and it may be made to enter the light-receiving means 35 (in 
this case, it is made for a diffraction operation of a diffraction grating to act on the light flux 
from the light source side). However, since light spot will be influenced by aberration if a 
certain means does not amend astigmatism, since astigmatism occurs in the light flux which 
penetrated the optical path separating means in this case, the gestait of drawing 3 is good in 
practice. Since the size is 3 mm x at most about 5 mm, the optical path separating means 45 
formed with a transparent parallel plate can be easily manufactured in large quantities by 
patterning many optical path separating means after the transparent parallel plate of large size 
at once, as shown in drawing 3 (c). Although it is possible that in the case of the optical path 
separating means 40 by the prism of the embodiment of drawing 2 the distance in which a 
returned light bunch penetrates a prism vertical angle part changes to the sliding direction of a 
figure in a "gap" ** case, and the condensing point of a returned light bunch shifts from the 
acceptance surface of the light-receiving means 35 to it, for example, if the line plate-like 
optical path separating means 45 of the embodiment of drawing 4 does not change even the 
inclination to a returned light bunch, since the transmission distance of a returned light bunch 
does not change even if it changes the position of an optical path separating means, the 
problem like the above does not have it. Drawing 4 shows claim 4 and one gestait of operation 
of the optical pickup device of nine statements only the characterizing portion. In drawing 4 (a), 
the recording surface (the optical arrangement from the diffraction grating element 1 2 to an 
optical recording medium is the same as that of the thing of drawing 1 (a)) of an optica! 
recording medium is irradiated with the light flux from the semiconductor laser 10 which is a 
light source via a diffraction grating, It is an optical pickup device which performs the writing 
and/or reproduction of information receiving the returned light bunch reflected by the recording 
surface by the light-receiving means 35 via a diffraction grating, The diffraction grating of the 
diffraction grating element 12 is "a polarization hologram from which a diffraction operation 
differs according to the polarization condition of transmitted light flux", and The optical path of 
the light flux from the light source 10, Have the optical path separating means 50 of the light 
transmittance state which separates the optical path of a returned light bunch, and the optical 
path separating means 50, Arranged so that it may have a reflection region and a transmission 
region and a returned light bunch may be reflected by a reflection region in the same field, the 
light-receiving means 35 is arranged on the optical path of the returned light bunch separated 
by the optical path separating means 50, and receives a returned light bunch (claim 4). The 
optical path separating means 50 is the cube type prism element which joined the slant-face 
comrade and combined the two rectangular prisms 51 and 52, and has the reflection region 54 
formed in a part of piane-of-composition portion of a slant face as shown in drawing 4 (b) 
(claim 9). The "remaining portion" of the plane-of-composition portion which had the reflection 
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region 54 formed is a transmission region, in the composition of drawing 4 (a), the physical 
relationship of the semiconductor laser 10 and the light-receiving means 35 was replaced with 
the thing of the composition of drawing 2 (a) and drawing 3 (a). For this reason, in the 
composition of drawing 4 (a), the breadth (sliding direction in each above-mentioned figure) of 
the optical pickup device is small as compared with the composition of drawing 2 (a) and 
drawing 3 (a). Since width of a seeking rail can also be narrowed by this, the composition of 
drawing 4 (a) is suitable for loading to a note type personal computer. Since the optical path 
separating means 50 is the "cube type prism" which joined two rectangular prisms by the slant- 
face comrade, The aberration generated when it compares with the embodiment of drawing 2 
and drawing 3 and a returned light bunch penetrates an optical path separating means is 
small, There are not most necessities of amending this aberration by the polarization hologram 
of the diffraction grating element 12, since the lattice type voice of a polarization hologram 
becomes the shape of a simple lattice, its manufacturing cost of the diffraction grating element 
12 is cheap, and a diffraction operation is [ voice ] also extremely stable. 
[0019]Drawing 5 shows claim 4 and one gestatt of operation of the optical pickup device of ten 
statements only the characterizing portion. The optical path separating means 55 in this 
embodiment, It is prism, "the internal reflection by the slant face 58" is used for light path 
separation, and the total internal reflection only of one side of such light flux is made to be 
carried out on the siant face 56 by "a difference in an incidence angle" to the slant face 56 of 
the light flux from a light source, and a returned light bunch (claim 10). Namely, as for the 
optical path separating means 55, the field which the field where total internal reflection of the 
light flux is carried out is a reflection region, and penetrates turns into a transmission region 
according to the incidence angle of the light flux by which, as for these reflection regions and a 
transmission region, "it has a reflection region and a transmission region on the slant face 56 
which is the same side" enters into the slant face 56. Therefore, "the substantive reflection 
film" is not necessarily formed in the reflection region. Thus, the manufacturing cost of an 
optical path separating means is cheap at that of "being able to set up a reflection region and a 
transmission region, without needing a reflection film", and the cost cut of the optical pickup 
device itself is attained, in the embodiment of drawing 5, although the chief ray enters into the 
slant face 56 by 45 incidence angles, the light flux ejected from the light-emitting part of the 
semiconductor laser 10 will satisfy the conditions of total internal reflection, since it is set to 1.6 
and sin(45 degrees) =1.13 (>1), if the refractive index of the construction material of the optical 
path separating means 55 is set to 1.6. Even if it takes into consideration the divergence of the 
light flux from a light source, the whole light flux carries out total internal reflection. On the 
other hand, if the angle of diffraction by the polarization hologram of the diffraction grating 
element 12 of the chief ray of a returned light bunch is made into 10 degrees, The incidence 
angle to the siant face 56 of the optical path separating means 55 is a degree (45-10), and it is 
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set to 1.6 and sin(35 degrees) =0.92 (<1), and even if it takes into consideration the 
condensing nature of a returned light bunch, diffracted luminous flux will penetrate the optical 
path separating means 55. As shown in drawing 5, in the optical pickup device according to 
claim 10, it is carrying out "a reflection region and a transmission region are overlap mutually" 
on the slant face 56 of the optical path separating means 55. This means that optical path 
separating means 55 the very thing can be made smai! and that the angle of diffraction (minute 
elongation) of the returned light bunch by the polarization hologram of the diffraction grating 
element 12 may be small, There may not be any lattice pitch of the polarization hologram 
which is a diffraction grating small, and the diffraction grating element 12 with the good 
performance can be manufactured cheaply. 

[0020]Namely, the optical pickup device which shows drawing 5 an embodiment, The 
recording surface of an optical recording medium is irradiated with the light flux from the 
semiconductor laser 10 which is a light source via a diffraction grating (the optical arrangement 
from the diffraction grating element 12 to an optical recording medium is the same as that of 
the thing of drawing 1 (a)), It is an optical pickup device which performs the writing and/or 
reproduction of information receiving the returned light bunch reflected by the recording 
surface by the light-receiving means 35 via a diffraction grating, A diffraction grating is a 
polarization hologram from which a diffraction operation differs according to the polarization 
condition of transmitted light flux, Have the optical path separating means 55 of the light 
transmittance state which separates the optical path of the light flux from a light source, and 
the optical path of a returned light bunch, and the optical path separating means 55, Arranged 
so that it may have a reflection region and a transmission region and the light flux or the 
returned light bunch from a light source may be reflected by a reflection region in the same 
field 56, the light-receiving means 35 is arranged on the optical path of the returned light bunch 
separated by the optical path separating means 55, and receives a returned light bunch (claim 
4). 

[0021 jDrawing 6 shows the example which applied the invention according to claim 1 1 further 
to the embodiment based and described to drawing 4. The optical arrangement from the 
diffraction grating element 12 to an optical recording medium is the same as that of the case of 
drawing 1. In an optical pickup device, the light flux emitted from the semiconductor laser 
which is a light source needs to maintain predetermined constant intensity. For this reason, 
although a part of synchrotron radiation bunch from a semiconductor laser is received and 
monitoring of luminescence intensity is generally performed, He forms the photo detector 58 
for a monitor between the diffraction grating element 12 and the optical path separating means 
50, and is trying to monitor a part of intensity of the synchrotron radiation bunch from the 
semiconductor laser 10 in the embodiment of drawing 6 (claim 11). In the case of this 
embodiment, the photo detector 58 can receive certainly a part of light flux from the 



http://www4.ipd].inpit.go.jp/cgt-binA^^ 2/20/2009 



JP,20G0-030285,A [DETAILED DESCRIPTION] 



Page 1 4 of] 8 



semiconductor laser 10, and needs to arrange it with accuracy sufficient in a position which 
moreover does not shade a returned light bunch, and attachment of the photo detector 58 is 
trouble a little. 

[0022]Drawing 7 shows further the example which ****(ed) the invention according to claim 12 
to the embodiment based and described to drawing 4. According to this embodiment, the 
diffraction grating element 12A is used at the time shown in drawing 7 (b). The polarization 
hologram 121 for making a returned light bunch diffract is adjoined, and the reflection type 
hologram 122 which reflects a part of synchrotron radiation bunch from a semiconductor laser 
as light flux for a monitor is formed in the diffraction grating element 12A (claim 12). What the 
reflection type hologram 122 reflects is the fight flux of the portion which does not contribute to 
the exposure of an optical recording medium of the periphery of the sending light bunch 
emitted from the semiconductor laser 10. It is reflected in the reflection region of the optical 
path separating means 50, and the light flux reflected by the reflection type hologram 122 
enters into the light-receiving means 35A. The reflection type hologram 122 has a lens action 
which condenses reflected light flux on the light-receiving means 35A. The light-receiving 
means 35A has a light sensing portion which receives the monitor light bunch reflected by the 
reflection type hologram 122 other than the light sensing portion which receives a returned 
light bunch. In the case of the embodiment of drawing 6, needed to attach the photo detector 
58 of the different body with accuracy sufficient to a position in the iight-receiving means 35, 
but. Since the polarization hologram 121 for making a returned light bunch diffract is adjoined 
in the embodiment of drawing 7 and the reflection type hologram 122 is formed, The alignment 
of the reflection type hologram 122 to the polarization hologram 121 is unnecessary, and since 
the position of the reflection type hologram 122 will be correctly positioned if the diffraction 
grating element 12A is even attached with sufficient accuracy, attachment of an optical system 
is easy. The light-receiving means 35A is realizable by low cost as compared with the case of 
drawing 6 using the photo detector in which it only became independent that one light sensing 
portion for monitor light bunches may be added besides the light sensing portion to a returned 
light bunch. What is necessary is just to form a reflection type hologram in the whole peripheral 
part of a polarization hologram, when you need a lot of amounts of monitor light. 
[0023]Drawing 8 shows one gestalt of operation of the optical pickup device according to claim 
15 only the characterizing portion. That is, it is attached to the position of the case 80 with the 
semiconductor laser 10 as a light source, and the same diffraction grating element 12, light- 
receiving means 35 and optical path separating means 50, and unites with it. Thus, by unifying 
a light source, a diffraction grating, an optical path separating means, and a light-receiving 
means, and considering it as the cellular structure, these portions to occupy can be 
miniaturized and a relative position gap of each optic can be effectively prevented by 
unification. Since an individual assembly of only a cell part can be performed, attachment of an 
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optical pickup device is easy. The correspondence to the part change by a high increase in 
power of a semiconductor laser, high increase in power of a light-receiving means, etc, is also 
easy. Although a light source, a diffraction grating, an optical path separating means, and a 
light-receiving means are attached to the same case and it is uniting with it in the embodiment 
shown in drawing 8, Of course, the position of the same case may attach the light source 10 
and the diffraction grating element 12 which were shown in drawing 1 , and the light-receiving 
means 30 which makes the light passing section 31 counter the Sight-emitting part 1 1 of a light 
source, and is arranged near the light source, and it may unify. In the embodiment which was 
based on drawing 4 - drawing 8, and was described above, the position of a light source and a 
light-receiving means is exchanged, The Sight flux from a semiconductor laser penetrates the 
transmission region of an optical path separating means, it is made to go to the diffraction 
grating element 12, a returned light bunch is reflected in a refSection region, and it may be 
made to enter a light-receiving means (in this case, it is made for a diffraction operation of a 
diffraction grating lo act on the light fiux from the light source side). 
[0024]in the embodiment based and described to drawing 1 - drawing 8, the "diffraction 
grating" is arranged between the semiconductor laser and coupling lens which are light 
sources. The arrangement position of a diffraction grating can be provided in the proper 
position between not only this position but a coupling lens, and 1/4 wavelength plate. Since a 
refractive index changes with directions of a crystal axis when producing the polarization 
hologram as a diffraction grating as the crystal of birefringence like "lithium niobate" as 
mentioned above, when entering the sending light bunch from the light source side in this, 
aberration occurs in the light flux after a diffraction grating penetration. When a diffraction 
grating is such "a polarization hologram manufactured with the crystal of birefringence", a 
diffraction grating is good to arrange at "the optical path segment by which light flux from a 
light source was parallei-pencil-ized with the coupling lens." On the other hand, the polarization 
hologram by the birefringence crystal like the above is expensive, and the use serves as a 
cause which pushes up the cost of an optical pickup device. The invention according to claim 
14 aims at solution of such a problem, and uses a polarization hologram as the anisotropic 
membrane by an organic substance or mineral matter. The polarization hologram as a 
diffraction grating in each embodiment described above is such "anisotropic membrane by an 
organic substance or mineral matter." The anisotropic membrane by mineral matter can be 
formed by what is called "slanting vacuum evaporation." When forming dielectric materials, 
such as Ta 2 0_ and Si0 2> with vacuum deposition to transparent substrates, such as a quartz 

plate, for example, if it vapor-deposits where a substrate is leaned to a deposition source, 
deitan (= n p -n s ) can obtain the anisotropic membrane of the birefringence which is about 0.08. 

Although this is comparable as deitan of a lithium-niobate crystal, since it can form in a large 
area by the simple method of a vacuum deposition method, low-cost-izing is possible. For 
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example, the quartz substrate which formed anisotropic membrane in the above-mentioned 
large area is separated in desired size, A desired polarization hologram can be obtained by 
performing hologram processing which forms unevenness in the anisotropic membrane of 
each which was separated by etching etc., and carrying out flattening of the field in which 
unevenness was formed by the medium of an isotropic refractive index. Options which obtain 
the anisotropic membrane of birefringence easily include the method of using the organic film 
for your kind consideration. For example, organic layers, such as polyethylene terephthalate, 
can be formed on transparent substrates, such as giass, after carrying out rubbing treatment 
and carrying out orientation with cloth, vacuum deposition of the polydiacetylene monomer is 
carried out, orientation is carried out, after that, it can polymer-ize by the exposure of ultraviolet 
rays, and anisotropic membrane can be made. Or the method of making 1 shaft orientations 
carry out orientation of the polyimide molecule chain for the poiyimide film formed with the spin 
coat etc. by extension again, and making the double reflex within a field reveal is also 
considered, deltan can be changed by the temperature and pull strength in the case of 
extension. A lot of [ cheaply ] anisotropic membrane can be manufactured also by this method. 
It can be considered as a desired polarization hologram by performing hologram processing 
which forms unevenness by etching etc. to the anisotropic membrane obtained in this way, and 
carrying out flattening of the surface to it by the medium of an isotropic refractive index. When 
forming the diffraction grating by a polarization hologram as a birefringence crystal like the 
lithium niobate mentioned above, generating of aberration when the thickness of a diffraction 
grating element makes a sending light bunch penetrate at about 0.5-1 mm poses a problem. 
On the other hand, even if thickness is very thin (it is 10 micrometers or less by the case where 
it is based on the above-mentioned slanting vacuum evaporation) and the polarization 
hologram formed considering the anisotropic membrane by the above-mentioned organicity or 
mineral matter as a raw material makes a sending light bunch penetrate for this reason, 
aberration is not generated substantially. 

[0025] By the way. in the embodiment described above, a returned light bunch is made to 
diffract by a polarization hologram, and the light-receiving means is entered. Although it is the 
primary diffracted light to enter a light-receiving means at this time, when a returned light 
bunch penetrates a diffraction grating, the primary [ **] diffracted light occurs actually and one 
side of these two primary diffracted lights is detected by a light-receiving means. In the usual 
diffraction, since the intensity of the primary ( **] diffracted light is the same, in such a case, the 
half of the light volume of a returned Sight bunch is detected by a light-receiving means, and the 
portion which is not received by a light-receiving means serves as a loss of light volume. 
According to the invention according to claim 13, such a light volume loss is effectively 
mitigable. That is, sectional shape of a polarization hologram is made "stair-like" like the 
diffraction grating element 12C which carries out "blaze-ization" of the sectional shape of the 
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polarization hoiogram formed in the substrate face like the diffraction grating element 12B 
shown in drawing 9 (a), or is shown in drawing 9 (b). Since light intensity of the primary [ +] 
diffracted light L1 can be relatively enlarged to the light intensity of the -primary diffracted light 
L2 on the other hand in the example of a figure inside it is the primary [ **] diffracted light L1 
and L2 which are produced by diffraction if it does in this way, If it is made to lead the primary 
[ +] diffracted light with large light intensity to a iight-receiving means, light intensity of the 
returned light bunch detected can be enlarged effectively, S/N ** of returned light bunch 
detection can be raised effectively, reliability can be improved, and a good signal can be 
detected also when carrying out the high velocity revolution of the optical recording medium 
more, 
[0028] 

[Effect of the InventionjAs explained above, according to this invention, a new optical pickup 
device is realizable. Since the utilization efficiency of the light emitted from a light source by 
using coupling with a focai distance short [ the optical pickup device of this invention ] like **** 
and large numerical aperture:NA can be raised, High-speed information writing is attained, and 
the luminescence intensity of a light source is reduced when reproducing information, and the 
power consumption in a light source can be reduced. And although the focal distance of a 
coupling lens is short and numerical aperture:NA is large, since the lattice pitch in the 
polarization hologram used as a diffraction grating may be comparatively large and processing 
of a polarization hologram is easy, A cheaply accurate polarization hologram can be obtained 
and low-cost-izing of an optical pickup device and accurate pickup operation become possible. 
A light-receiving means can make an operation of the heat from a semiconductor laser hard to 
be able to detach and arrange a semiconductor laser and a light-receiving means, and to 
receive, since the optical pickup device according to claim 4 returns with the high-speed optical 
path from a light source by an optical path separating means and a high-speed optical path 
can be separated. Since light path separation is performed in the invention according to claim 
5 to 10 in the reflection region and transmission region of the same field in an optical path 
separating means, it is easy to take out the attachment accuracy of an optical path separating 
means, and attachment of an optical path separating means is easy. Since the optical path 
separating means is "the transparent parallel plate with which the reflection region was formed 
in a part of one side", the optical pickup device according to claim 6 can be manufactured to 
very easy and low cost, and can reduce the cost of an optical pickup device effectively. The 
optical pickup device according to claim 9 has the small aberration produced in transmitted 
light flux as compared with the case where can use cube type prism as an optical path 
separating means, and a triangular prism is used. The optical pickup device according to claim 
10 has unnecessary formation of a reflection film through the prism as an optical path 
separating means, Since a reflection region and a transmission region can be made to overlap, 
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the angle of diffraction of a diffraction grating can be made still smaller, and since the lattice 
pitch of a polarization hologram may be large, a still cheaper and accurate polarization 
hologram can be obtained, in addition to the above-mentioned effect, the optical pickup device 
of claim 1 1 and 12 statements can monitor the Sight intensity of the light flux from a 
semiconductor laser. The optical pickup device according to claim 13 can make the light 
volume loss in the returned light bunch detected by the light-receiving means able to reduce 
effectively, can raise the S/N ratio of the signal generated by a light-receiving means, and can 
improve the reliability of optical pickup operation. The optical pickup device according to claim 
14 can manufacture the polarization hologram as a diffraction grating cheaply, and can carry 
out reduction of the cost of an optical pickup device. By unifying a light source, a diffraction 
grating, an optical path separating means, and a light-receiving means, and considering it as 
the cellular structure, the optical pickup device according to claim 15 can miniaturize these 
portions to occupy, and can prevent a relative position gap of each optic effectively by 
unification. An individual assembly of only a ceil part can be performed, attachment of an 
optical pickup device is easy and the correspondence to the pas1 change by a high increase in 
power of a semiconductor laser, high increase in power of a light-receiving means, etc. is also 
easy attachment. 



[Translation done.] 
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